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X-Ray Tube Device 

Prior Art 

Fig. 7 shows a schematic circuit diagram of a conventional filament 
heating-type X-ray tube device. 

That is, in a conventional filament heating-type X-ray tube device, the 
filament is heated by passing constant electrical current thorough the cathode 
(filament) 2a of an X-ray tube 2 with a filament circuit 1 consisting of a transformer 
or the like. Meanwhile, capacitors C are connected between the anode 2b and 
cathode 2a of the X-ray tube 2. The capacitors C are charged by a charging circuit 
3 so that high voltage is applied between the anode 2b and cathode 2a. In this way, 
thermal electrons emitted from the cathode 2a are accelerated, and impinge on the 
target on the anode 2b, and thereby radiating X-ray. 

The filament is comprised of tungsten wire, which is wound into coil shape 
and then stretched into the form of a line. 

First Embodiment 

Fig. 1 shows a schematic circuit diagram of the first embodiment of the 
invention. The numeral sign 10 represents an X-ray tube having a cathode 10a and 
anode 10b. The numeral sign 20 represents a laser light source which radiates 
laser beam LB from outside of the X-ray tube 10 to the cathode 10a located inside 
of the X-ray tube in order to locally heat the cathode 10a. 

As shown in Fig. 2, the X-ray tube 10 is a rotating anode-type X-ray tube 
comprising an anode 10b having the target 12 rotatable by a rotator 11. The 
cathode 10a is formed from block element comprised of high melting point metallic 
material such as molybdenum and tungsten. 

Fig. 3 is a plain view of the laser incidence plane of cathode 10a, and Fig. 4 
shows the cross- section IV - IV of the cathode of Fig. 3. 

When the laser beam LB is radiated from the laser light source 20 to the 
thermionic emission area 14 of the cathode 10a, the area is locally heated, and 
thereby emitting thermal electron. These thermal electrons are accelerated by high 
voltage applied between the anode 10b and cathode 10a, and impinge on the target 
12 of the anode 10b, and thereby radiating X-ray. 
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